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Mathematical Formulae
1. ALGEBRA

Quadratic Equation
For the equation ax” +bx+c=0,

_ —b++/b* —4dac

2a

X

Binomial Expansion

(a+b)'=a" J{TJ a"’ b+[nj a"? b’ +...+[nj a"”" b +..+b"

2 r

where nis a positive integer and (nj = n! = n(n — 1) (n e 1)
r r!(n—r)! r!

2. TRIGONOMETRY

Identities
sin® A+cos’ A=1
sec’ A=1+tan’ 4
cosec?A=1+cot?A
sin(A4 £ B) =sin Acos B £ cos Asin B
cos(A £ B) =cos Acos B Fsin Asin B
tan 4+ tan B

1¥tan Atan B
sin2A4 =2sin Acos A

cos2A=cos’ A—sin® 4=2cos* A—1=1-2sin* 4
2tan 4
l—tan’ A

tan(A £ B) =

tan24 =

Formulae for AABC
a b ¢
sind sinB sinC
a’=b*+c*—2bccos A

Area of triangle = %bc sin 4



1

Solve the simultaneous equations.
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4

The equation of a curve is y =—1-2sin2x.

(a) State the minimum and maximum values of y.

(b) Sketch the graph of y =—-1-2sin2x for 0°<x <360°.

[2]



3 (a) Explain why there are no odd powers of x in the expansion of [kx —

where k is a constant.

10
(b) Given k =3, find the coefficient of x”in the expansion of (kx ——j i
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x+1
X243

The function f'is defined by f(x) =

(a) Determine the range of values of x for which f is a decreasing function.

(b) A point 7 moves along the curve y = f(x) in a way that the y-coordinate
of T'is decreasing at a rate of 0.1 units per second. Find the rate of
increase of the x-coordinate of 7 when x = 2.

(4]



5

The population, P of a certain micro-organism, present at ¢ hours after initially

being observed is given by the formula P =160+ 220e" , where k is a constant.
It took 4 hours to reach a population of 620.

(a) Calculate the population of the micro-organisms after 24 hours.

(b) Explain why the formula is not suitable to calculate the long-term
population of the micro-organisms.

[Turn Over



d’y
dx?

For a particular curve =sinx —3cos3x. The curve passes through the point

P[%, 4) and the gradient of the curve at P is 4. Find the equation of the curve.
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A portion of a suspension bridge has a curved cable hanging between two pillars
which can be modelled by a quadratic function. In the model, x m is the
horizontal distance from the left pillar and y m is the height of the cable above
the bridge. Vertical supporting wires are spread out in 10 equal intervals of

0.5 m apart. At its lowest point, the cable is situated 2.5 m above the bridge.

Y

15m

2.5m

(a) Write down the co-ordinates of the lowest point. [1]

(b) Form a quadratic equation in the form y = a(x+b)* +c¢ to model this
situation. Hence, find the value of a, b and c. [4]
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Given that sin 4 = % and tan B = —% , where 4 and B are in the same quadrant.

Evaluate
(a) tan(4-B),

(b) sin2B,

(¢) cos(A+B).
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A rectangular sheet of metal is folded to form a shelter as shown in Figure A.
The dimensions of the cross-section is shown in Figure B.

ABDE is a rectangle with AB =2 m and BCD is an isosceles triangle with
BC=CD=4m. ZCBD=/ZCDB=6°.

50 m

Figure A Figure B

(a) If the length of the shelter is 50 m, show that the internal volume of the
shelter, ¥ m?, is given by V' =400(sin 26 +2cos ). [4]

(b) Hence find the value of @ for which ¥ is maximum and the maximum
volume. [5]
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. k . :
The curve y = 6x” +1 intersects another curve y =——13x at 3 distinct points.
X

The x-coordinate of one of the intersection points is -2.

(a) Show that k= 2.

(b) Hence, find the x-coordinate of the other 2 points of intersection.

[3]
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11 In the diagram, 4, B, C and D lie on the circle. QT is the tangent to the circle at
A. CT is a straight line that intersects the circle at D. Chords AC and BD
intersect at P. Triangle ABD is an isosceles triangle with AB = AD.

Show that
(a) the line BD is parallel to line A7, [4]
(b) angle PAD + angle ATD =180°—-2xangle PBA . [4]
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(a) Prove the identity L+sin20+ .COS 20 =2cosd.
cos@+sinf
1+sin26+cos26

(b) Hence solve the equation

=sec@for 0<O<r.

cos@+sind
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13 A particle P is moving in a straight line from a fixed point O. The velocity, v

o 1 . L .
m/s, is given by v=28 _5[2 , where ¢ is the time in seconds after passing O.

(a) Find the acceleration of P at r = 6.

(b) Find the value of # when P is instantaneously at rest.

(¢) Find the time where the particle return back to point O.
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(d) Find the total distance travelled by the particle in the first 8 seconds.

End of Paper

(4]



